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RAPID TRANSIT AND TERMINAL PROBLEMS 


traveMmnS^ h “ S been . workin & on the problem of bridge rail 

study was und/rtak ff termmal for a lon & P eri od. At the time this 
study "as undertaken, between twenty and thirty different sites had been 

uitatively suggested and plans filed with the Toll Bridge Authority This 

'" , ^'l‘ 0esn0t mcl “ de a large number of amateur plans but only those 
I bat had received engineering study. y 

of this kindtoYt, , ValUa t b ' e t0 seek by ana, y sis t0 reduce a business problem 
“r nd ‘° Its 1 ° west erms— to get a clear picture of what is the objective 

im,ch y sini V ple e r n ‘ CUt 0bjeCtive iS Stated ’ the S ° lution be ™ 

Fundamentals: Convenience and Cost 

it exi'st^” y knnMh WG the Brid g e ? For what Purpose does 

t exist. Is not the complete answer 1 For the greater convenience of the 

ravdmg public?”) Certainly if the trick driver is included asartavellso 
ha the freight-problem is included, this is a complete answer. We are 
mi ding the bridge solely to create more convenient travel between com- 
" I ;,s T k' S con r enlenc 1 Is S ained in two ways (1) by shorter time of 
•’ by greater comfort of travel, including avoidance of crowding 
I hat T s A r , Ue m f B ^- dge T USt aIso be true of the terminals which are part 
>t it If the Terminal is so located that travel time gained in crossing is lost ! 

lor the average traveler by landing him further from his work, there is no '. 

,r, / wi °u 'V 16 ‘ S a , nded ?° as to have t0 fi g h t his way thru a congested 
irea, both the time and comfort gained will be lost 

„ of Bat . th ? convenience in this case must be secured at low construction 
ost. I he bridge is being built on borrowed money and stringent limita- 
icns are being imposed by the Federal authority-only that amount will 
>e loaned which the rail revenue definitely in sight will repay. Large 
ncreases in fares cannot be used to justify a large loan because they would 
lit down travel and hurt rather than help probable net income. A strict 
imitation is thus put upon terminal costs. 

... Unfortunately, the cost and convenience factors work against each 
’ther bites that serve convenience perfectly are likely to be too expensive 
i , se of iowest cost to be at very inconvenint locations. This is actually ■ 1 

he rock on which most of the terminal plans have foundered. The Bridge 
1K 1 ailroad engineers, without much training in the economic viewpoint V 

lave been inclined to subordinate convenience and work solely for the low- ^ 

st costs, while the committees of civic bodies, not having the responsibility 
f cost” 0 " 18 * 1G bndge ’ lave demanded the utmost convenience regardless 

On recognition of the fundamental necessity of balance between con- 
tinence and cost the termmal problem narrows down to a small range of 
atf'n 1 St US S6e Wbat C3n be d ° ne t0 fu rther narrow the search by elimi- 

!y Elimination 

The running of bridge trains into any kind of nearby subway is impos- 
i )le because of the great drop from the bridge elevation, with resulting 
I ades much too heavy for rail travel. Surface locations are practically out 
Iso for the same reason and the added necessity of giving first-class street 1 

" oop connections, a situation which can be adequately handled for both 
pace and convenience only with the bridge trains coming into an elevated 
Tminal and street car loops placed immediately underneath. 
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The most rapid and convenient rail service across the bridge can 
unquestionably be provided by running the trains of the Southern Pacific 
and Key Route systems directly without “change," to a San Francisco 
termmal. In our process of elimination it is assumed, therefore that the 
negotiations between the Bridge Authority and the railroads will be suc- 
cessful in working out this direct service. The alternatives should be con- 
sidered only if these negotiations finally break down. 

As to location, the area between New Montgomery and Fifth streets 
is put out of consideration because of the high stage of congestion already 
present on Market street through that section. If the huge mass of travel 
now coming through the Ferry Building were to be dropped close to Market 
street in that area, seeking as it must Market street crossing, the most con- 
gested street situation in all America would result, and the advantages of 

b ' dge np el l 0r the H 3 ,' 11 P assen « er ,a rgely nullified. Sites above Market 
street, while they would serve a large number of passengers conveniently 
are impossible because of the high costs of running into and providing ade- 
quate station space in that district of high realty values. To amortize the 

amount 3 ' aCr ° SS ^ bndge Would bave t0 be raised to an impossible 

Our search, therefore, narrows down to the best elevated site combin- 
ing convenience with low cost, located south of Market street and below 
ew Montgomery street. This site to best serve convenience must combine 
nearness to Market street, first-class street car connections and special facili- 
ties for crossing Market street. 

The Best Site 

T ! ntenSIVe a ? ea r ch ha ! been made to discover the site best covering 
these features and in the section indicated. This appears to have been found 
as indicated on the map (page 18), between First and Second streets from 
Mission to Minna streets. This space is as close as it is safe to come 
to the congested area and is as close to Market street as can be had without 

SST C n StS ' More °y er ' “ is possible from this site to run two wide 
elevated sidewalks across Market street and thus eliminate the crossing 
problem almost entirely for pedestrians. Ecker street runs from the foo^ 
of Sutter street across to Mission street, and Anthony street runs most of 

Marker acros t s , sh ° rt! y ab ° ve that point. Anthony street can be continued to 
Market street by the purchase of two small buildings and a narrow strip of 

a ' ld c •,, ?? tW0 Strcets would be used for tb< t elevated sidewalks 

Still following the map, it will be noted that the Sutter street car line 

Frkp be b U OUgh i i K reCt y , 3C T S Market and t,lru Ecker t0 ‘he terminal. 
Ecker will need to be widened somewhat for about 150 feet to accommodate 

two street car tracks Anthony street has plenty of capacity for two tracks 
and whatever cars the two street car companies conclude to send thru the 
™'hT be .? mply '^ nd!ed hy these two streets which, of course, would 
be closed for other traffic except at “off” hours. A further improvement 
can be made by running the Geary cars directly across Market and thru 
Annie to Mission, and then down Mission to the Terminal. The problem 

bnp S s tre f * C3r C ff n fr St ‘i° n W ° Uld be great,y im P r oved by thus taking several 
, Market ^ r ^t and by utilizing special loop streets to keep 
street car travel largely off First and Second streets. 

The above site has been studied carefully by the Bridge engineers who 
agree as to its desirability but who feel that the relatively high cost of prop- 
erty on Mission street and the substantial buildings to be destroyed put this 
site beyond the price which they can pay. They have selected a she only 
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half a block from this location and while the facilities are not so good for 
elevated sidewalks or street car loop, it appears that the cost limitations ! 

must prevail. 

I 

No Single Terminal Adequate 

The site indicated for the San Francisco rail terminal is practicable so 
far as any single station can be. It is near Market street, avoids the highly , 

congested area, gives opportunity for direct street car connecting loops, and 
gets pedestrians across Market street on elevated sidewalks. 

However, no single terminal station can give adequate convenience for 
the entire East Bay travel. This results from two features — (1) the large 
volume of this travel at peak hours, such that congestion will be caused if 1 

it is dumped at one spot, even outside the congested district; (2) the wide 
spread of destinations in this travel stream. 

A study of San Francisco destinations (see graph page 24) by small -t 

districts, shows that roughly one-half the passenger travel is to anti 
from points above a line drawn through Fourth street. This does not mean 
that fully half the travel would be better served by a station at Fifth or Sixth 
streets, because of the peculiar features of street car routes. However, > 

allowing fully for this factor, it appears that about one-third the total num- 
ber would be better served at that point. The question arises, therefore, 
why not a two-station terminal ? Asa great added convenience to the trav- „ 

cling public, both in avoiding delays and discomfort from crowding, and in 
reaching more closely to destination points, such a terminal can be very 
strongly urged. It could be built without great additional cost by running i 

the elevated line up Minna street to a station at Fifth or Sixth street and 



STRetT CAR. TRACKS If 

PROPOSED TERMINAL STATION ~ ~ ~~ ^xtYns^k* 


Rapid Transit 

ESpSSSSSSSS: 

spsii mmm 

tz fc s ' ,h ' K "~ z 

TT “” ed 

as in the Fact r? ,, a so ’ ^ lv n £ as extensive a service on this side 
the East Bay another important objective will be reached 

lems and C ar n t?, raPld transit ®y stem ^ found which will solve all these prob- 

The first solution is in a combination surface-elevated line c„i„ , , 
as to take traffic from and feed to the Bay Bridge also 0 handle h , 
from the congested area along Market street ; the Mission district ■ the whole 

retxrp^^m ks and Sunset “ *" d * S otth1;„te W a h vt 

Minna Street Elevated 

From the Bridge Terminal at Second street, the rapid transit elevated 

T C ° nt, "“ e Up M,nna street with stations at Fifth or Sixth and at 
Eleventh or Twelfth streets. This would give two stations on the edge 
of the congested district. The Fifth Street Station would serve a mesh of 

mes 0n Fourth ’ Flfth and Sixth streets, and Howard Mission 
and Market streets The Eleventh Street Station would serve Van Ness 

that section? 56 " ** MiSSi ° n diStrkt ’ with Street car tnmsfer. to 

At Twelfth street the fine would cut across two short sections of pri- 

ments r ° P It y 3 blo< * WIth ° nl y the cheapest sort of improve- 

f , t Z 1 , would th f n run . U P McCoppin street to Market. McCoppin 
strikes Market on a sharp hill so that the lines could be brought to the sur- 
face at that point with practically no grade. 

Twin Peaks Tunnel 

The present surface fines would be used along upper Market street 
and thru the Twin Peaks Tunnel, a bore admirably adapted to rapid transit 
service. A small plaza station would be placed at West Portal. The street 
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car lines west of Twin Peaks would operate to this plaza, transferring their 
load to the rapid transit line. A stop would be made at Duboce Avenue for 
a similar transfer of Sunset Tunnel passengers. 

A Five Mile System 

This would give a combination surface, elevated, subway line of five 
miles, requiring construction of only 1.8 miles of elevated structure. It 
would give the Bay Bridge a three-station terminal reaching the whole 
downtown district at convenient points as well as the Mission and western 
districts. An inexpensive rapid transit system would be provided, badly 
needed now to relieve Market street and giving ( 1 ) distribution to the Bay 
Bridge rail traffic, profitable to San Francisco, both in income and city 
development ; (2) better street car connections generally, with smaller total 
transit times ; (3) modern rapid transit for which the Twin Peaks Tunnels 
are fitted ; (4) more rapid and convenient service to the Richmond and Sun- 
set areas ; (5) improved travel to the Mission district and (6) opening the 
whole southern and Peninsula areas to modern rapid transit development. 

Distances on this rapid transit line would be as follows: (distances 
furnished by office of the City Engineer). Total length of Twin Peaks 
Tunnel 12,000 ft.=2.3 miles: From East Portal to McCoppin street 4,650 
ft.=0.9 miles ; from corner Market and McCoppin to Minna and Twelfth 
streets, 1,930 ft. and from that point to First and Minna streets, 7,440 ft. 
or total length of elevated line 9,370 ft.— 1.8 miles; total length of system 
from West Portal to First Street Terminal — 5 miles. 

Fast Time 

Operating time over this system with modern fast equipment is esti- 
mated as follows: Twin Peaks Tunnel 2.5 miles at 45 miles per hour, 3 
minutes ; surface operation on Market street to McCoppin, 0.9 miles at 25 
miles per hour, 2.2 minutes ; elevated line 1 .8 miles at 45 per miles per hour, 
2.4 minutes. Assuming that stops must be continued at the stations inside 
the Tunnel, there would be five station stops between the terminals. Adding 
one minute each for these stops and regaining speed, the total operating 
time — terminal to terminal — would be 12.6 minutes. 

The new subways in New York, with fast loading equipment are now 
making an average stop of twenty seconds for loading and taking twenty 
seconds for additional speed losses ; we are thus allowing the San Francisco 
system substantially in excess of requirements. This would make the round 
trip, with substantial terminal stops, in thirty minutes. For slower speed 
operation, if that appears desirable, the time through the tunnel and over 
the elevated line can be figured at thirty-five miles per hour, and on upper 
Market street at twenty miles per hour when the run from West Portal to 
First street would be made in approximately 15)4 minutes, including one 
minute for each stop. The round trip would be made in thirty-five minutes. 
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October 10, 1961 

San Fra ncisco Bay Area Rapid Transit District 

628 Flood Building 

San Francisco, California 

Gentlemen: 

Under date of June 20, 1961, we submitted our Engineering Report, "Rapid 
Transit for the San Francisco Bay Area", which presents a comprehensive rapid transit 
system for the five counties of Alameda, Contra Costa, Marin, San Francisco, and 

San Mateo . 

Since the possible exclusion of Marin County has arisen due to some disa- 
greement with the conclusion that operation of trains on the Golden Gate Bridge is 
feasible, you directed us to study and prepare this supplementary report on a four- 
county system excluding Marin County. It is our earnest hope, however, that a way 
ill be found to resolve the problem of crossing the Golden Gate Bridge, keeping 
arin County in the District plan. 


I 



ALQUIRE ROAD 



This report describes the major differences between the two systems and 
esummarizes the resulting estimates and conclusions. Complete understanding of 
he four-county system and all its appurtenant features requires study of both the 
ngineering Report and this supplementary report. 

The original five-county plan has been modifed to eliminate facilities in 
arin County, leaving the four remaining counties with no less service than pre- 
iously planned. The four-county system results in lower capital cost and requires 
shorter period of construction. Like the five-county system, it too will earn 
ufficient revenues to pay operating expenses and debt service on rolling stock. 

Revised plans and estimates for the four-county system are presented herein. 


Very truly yours, 

PARSONS BRINCKERHOFF-TUDOR-BECHTEL 


Walter S. Douglas 


R^ph A. Tudor 




ohn R. Kiely 


TP", k. 
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Parsons, Brinckerhoff 
Quade & Douglas 
165 - Broadway 
New York - 6 - N. Y. 
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Tudor Engineering Co. 

595 Mission Street 
San Francisco - 5 - Cal. 
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supported on steel wheels running on con 
rails and operated by automatic train con 
The adoption of this transportation 
basis for the estimates in this report docs 
continuing analysis and possibly ultimate 
any different or untraditional method. Ii 
the potential advantages and disadvanta 
methods of rapid transit, comparison can I 
this modern proven system. Any other It 
to be adopted should serve as well or bettc 
be of equal or less cost. 

The prototype car is 67 feet. 3 inches I 
5 inches wide; and seats 76 passengers. 1 
weight of the car is under 800 pounds 
achieve the required rates of acceleratioi 
self-propelled. Power is supplied by thin 
trie motors driving each of the four axle 
of the sliding type, and the windows arc 
sealed. The interior as well as exterior a; 
the rapid transit car is attractive. Suitah' 
and cooling and heating, freedom from 
low noise level are necessary for passei 
and satisfaction. Smooth riding qualities 
In addition the vehicle is safe to pa 
employees, and requires the minimum ou 
tal costs of way and equipment and for co 
ing and maintaining the system. 

POWER AND PROPULSION 

Numerous methods of propulsion and | 
have been studied and evaluated in coi 
the studies of various transit methods. I 
for a rapid transit system is usually direct 
trical energy purchased as alternating cm 
rectified to direct current. Operation of 
ways and long tunnels precludes the use i 
diesel powered equipment producing m 
While some potential does exist for new 
es in the long-range future, the use of lv 
electric energy is still the most practical, 
economical method for today’s applicati 
Three main types of electric motors 
teristics more or less suited to traction 
The polyphase induction motor is an c 
ged, low-maintenance, and low-cost tm 
significant advantage that three-phase all 
rent could be utilized directly without th 
providing rectifying equipment to come 
to direct current. This motor, however, 
a constant-speed machine, requiring add 
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